Background and Aims: Intraoperative perforation is a major adverse event of endoscopic submucosal dissection (ESD). To avoid perforation, it is important for the endoscope to approach the portion to be resected carefully and to ensure that the knife can approach the submucosa at an angle parallel to the muscle layer. The multibending endoscope has 2 bends at its tip and may facilitate the ESD procedure. To the best of our knowledge, very few studies have reported the use of the multibending endoscope during gastric ESD. The aim of this study was, therefore, to introduce the usefulness of the multibending endoscope for gastric ESD.
Background and Aims: Intraoperative perforation is a major adverse event of endoscopic submucosal dissection (ESD). To avoid perforation, it is important for the endoscope to approach the portion to be resected carefully and to ensure that the knife can approach the submucosa at an angle parallel to the muscle layer. The multibending endoscope has 2 bends at its tip and may facilitate the ESD procedure. To the best of our knowledge, very few studies have reported the use of the multibending endoscope during gastric ESD. The aim of this study was, therefore, to introduce the usefulness of the multibending endoscope for gastric ESD.
Methods: We report 2 cases of early gastric cancer in which ESD was performed using a multibending endoscope.
Results: Unlike conventional single-bending endoscopes that have only 1 moveable part, the multibending endoscope allowed difficult areas to be approached more easily. Small adjustments could be made to the upward or downward angle of both the first and the second bending sections of the endoscope. This ensured that the knife would approach the submucosa at an angle parallel to the muscle layer. In patient 1, initially the conventional endoscope was used, but it became more difficult to approach the site, and paradoxic movement occurred. When the conventional endoscope was changed to the multibending endoscope, the ESD procedure became safer and more efficient. Another ESD using the multibending endoscope was performed successfully without any adverse events.
Conclusions:
The use of a multibending endoscope for ESD will enable safer and faster treatment of patients. (VideoGIE 2019;4:577-83.)
The occurrence of intraoperative perforation due to endoscopic submucosal dissection (ESD) for early gastric cancer has been reported to be 3.02%. 1 In particular, reports have indicated that the risk of perforation is higher if ESD is performed in the body or the lesser/ greater curvature of the stomach. 1, 2 ESD is also challenging to perform in the lesser curvature because of the risk of arterial bleeding. 3 To avoid bleeding or perforation and to treat patients effectively and without adverse events, it is important that the surgeon is able to secure a good visual field during dissection. A good visual field is one that allows the endoscope to carefully approach the area to be resected and ensures that the knife can approach the submucosa at an angle parallel to the muscle layer.
When dissection is performed from a distance, the blood vessels and the boundaries of the submucosal and muscle layers cannot be visually distinguished; this increases the risk of bleeding or perforation. Previous studies have reported a 1-sided expandable balloon 4 for use in gastric ESD and a multibending endoscope 5 for use in gastric EMR. It is particularly difficult to approach the lesser curvature of the stomach, the anterior wall of the gastric body, the fundus, and the angulus of the stomach. When ESD is performed at the body or angulus of stomach, the endoscope must be oriented in either a forward direction or an inverted orientation. If dissection is performed in the forward direction, it is relatively easy to bring the endoscope toward the portion to be dissected, but respiratory fluctuations in the location of the site can be quite substantial and difficult to manage. Inverting the orientation of the endoscope often reduces the magnitude of these respiratory fluctuations. However, if a conventional single-bending endoscope is used in the inverted orientation, the knife ends up at an angle adversarial to the muscle layer (especially at the lesser curvature of the stomach and the angulus), even if it is approaching the site to be operated. This increases the risk of perforation. Additionally, it is common for attempts to push the endoscope farther toward the lesser curvature of the lower body or angulus to cause movements away from the lesion site instead (paradoxic movements), which increases the difficulty of the operation.
The multibending endoscope (GIF-2TQ260M; Olympus Medical Corp, Tokyo, Japan) has 2 bends at its tip ( Fig. 1 ), making it easier to approach areas that would be challenging to approach with a conventional singlebending endoscope. Furthermore, after the area is approached, small adjustments can be made to the upward or downward angle of either bending section of the endoscope; this ensures that the knife will approach the submucosa at an angle parallel to the muscle layer (Video 1, available online at www.VideoGIE.org).
We believe that the use of this endoscope will enable safer ESD procedures.
Despite these benefits, very few studies have reported the use of the multibending endoscope during gastric ESD. Therefore, the purpose of this case series was to present 2 cases of gastric ESD performed with the use of this endoscope (Table 1) .
This study was approved by the Ethics Committee of the Southern-Tohoku General Hospital. Informed consent was obtained from all patients for being included in the study.
A Dual Knife (KD-655L; Olympus Medical Corp) was used for all procedures. The VIO300D (ERBE Elektromedizin Gmbh, Tübingen, Germany) was used as the electrosurgery unit.
CASE REPORTS

Patient 1
A 71-year-old man presented with a type 0-IIc lesion at the lesser curvature of the lower body of the stomach ( Fig. 2A ). Initially, we used a conventional endoscope (GIF-Q260J; Olympus Medical Corp) and, from an inverted position, made an approximate semicircular cut on the distal side. We attempted dissection; however, the knife was at an adversarial angle to the muscle layer, even after the site was deaerated and approached ( Fig. 2B and C) . This presented a high risk for muscle layer damage; therefore, we modified our approach, added an incision on the proximal side, and proceeded with dissection in the forward direction. However, as dissection progressed it became more and more difficult to approach the site, and paradoxic movement occurred; consequently, pushing the endoscope forward caused it to move farther away from the site (Fig. 2D ). For this reason, we changed endoscopes and began using the multibending endoscope. By using the second bending section in addition to the first, we were easily able to approach the dissected portion and to orient the knife so that it was nearly parallel with the muscle layer ( Fig. 2E and F ).
Thereafter, we were able to insert the endoscope between the mucosa and the muscle layer, enabling traction through the use of a hood. Dissection proceeded with the knife parallel to the muscle layer throughout the entire procedure ( Fig. 2G ). We were able to complete en bloc resection without perforation (Fig. 2H ). The change from the conventional endoscope to the multibending endoscope made the ESD procedure safer and more efficient. For this lesion, we should have considered using the multibending endoscope from the start.
Patient 2
An 83-year-old man presented with a type 0-IIc lesion at the anterior-to-posterior wall of the upper body of the stomach (Fig. 3A) . ESD was performed by use of a multibending endoscope. The incision on the fundus, which was the most difficult to access, was made possible by the multibend functionality of the endoscope, which enabled us to efficiently approach and treat the site ( Fig. 3B-E) . We extended the knife out of the right channel of the endoscope when performing incisions toward the left (Fig. 3B) . By contrast, when performing incisions toward the right, we found that extending the knife out of the left channel of the endoscope expanded . E, Using a multibending endoscope, we approached the resection site and adjusted the knife-edge angle to be parallel with the muscle layer. F, Approach to the lesser curvature of the lower body of the stomach by use of the multibending endoscope. The knife-edge approaches the dissection site and is angled so that it is parallel with the muscle layer. G, Performing dissection while maintaining a parallel angle between the knife-edge and muscle layer. H, Ulcer after endoscopic submucosal dissection. We used a hemostatic clip on large blood vessels to prevent secondary bleeding.
our visual field considerably and increased the operability of the endoscope (Fig. 3F) . Similarly, extending the knife out of the left channel of the endoscope during dissection toward the right improved our ability to visually distinguish blood vessels in the movement path of the endoscope and the boundaries of the submucosal and muscle layers (Fig. 3G ). Despite many large blood vessels at the lesion site, our close approach to the site enabled us to visually confirm their presence and use hemostatic forceps (Coagrasper, FD-411QR; Olympus Medical Corp) to carry out preventive coagulation (Fig. 3H ). However, the use of hemostatic forceps blindly from a distance can cause the muscle layer to coagulate as well. Nonetheless, the multibending endoscope enabled us to approach the blood vessel or bleeding site, view it directly, and avoid coagulation of the muscle layer with the hemostatic forceps. We were able to complete en bloc resection. (Fig. 3I ).
DISCUSSION
We believe there are 2 reasons why the multibending endoscope is advantageous during ESD. First, when using a conventional endoscope, if the surgeon cannot reach the dissection site, the knife is simply extended far out of the endoscope, and dissection is performed from a distance. When the knife has been extended far out of the endoscope, the movements of the knife-edge become larger and more unstable. By using the second bending section of the multibending endoscope, the surgeon can access sites, including the lesser curvature of the stomach, anterior wall of the gastric body, fundus, and angulus of the stomach that are unreachable by a conventional endoscope, preventing extension of the knife out of the endoscope and thereby stabilizing its movements. Approaching the dissection site allows the vasculature and layers to be easily distinguished, which minimizes the risk of bleeding and muscle layer damage.
Second, it is difficult to achieve an angle parallel to the muscle layer during use of a conventional endoscope. In situations where dissection must be performed with the knife angled toward the muscle layer, the risk of muscle layer damage increases. With a multibending endoscope, the angles at the first and second bending sections of the instrument can be adjusted, enabling a more favorable parallel angle with the muscle layer and, thereby, decreasing the risk of muscle layer damage and increasing the safety of the operation. A, Type 0-IIc lesion at the anterior wall to posterior wall of the upper body of the stomach. B, Incision on the fornix side, the most difficult area to reach with the endoscope. C, Incision on the fornix side. D, Approach to the fornix by use of a conventional endoscope. The endoscope cannot reach the dissection site. E, Approach to the fornix by use of the multibending endoscope. The multibend functionality of the endoscope enables us to efficiently approach and treat the site. F, Extension of the knife from the left channel while incision was made on the posterior wall expanded the right visual field. G, In dissection, when performing a cut toward the right, extending the knife from the left channel secured the visual field in the direction of the cut. H, Close approach to the site enabled us to visually confirm location of the blood vessels, and these vessels can be precisely targeted and grasped with hemostatic forceps. I, Ulcer after endoscopic submucosal dissection. Furthermore, the GIF-2TQ260M is a 2-channel endoscope, and previous reports have described a technique whereby the knife is extended through 1 channel and an injection needle is extended through the other channel. After submucosal injection, immediate cutting can be performed before the collapse of the submucosal cushion. 6 In treating patient 2, we considered this 2-channel functionality when determining the best method for developing a good visual field. In the ESD procedures in our case series, we extended the knife through the left channel when moving toward the right, and vice versa. Using this method expands our visual field in the direction of the cut, which further facilitates our ability to visualize the vasculature and the muscle layer.
When hemostatic forceps are used on large vessels for precoagulation or to perform hemostasis, blind operation from a distance can inadvertently cause the surgeon to grasp the muscle layer, increasing the risk of perforation. Previous reports have also described an association between hypercoagulation of the muscle layer and delayed perforation. 7 Using the multibending endoscope, the surgeon can approach the site, determine the location of the bleeding, and perform coagulation while grasping only the vessel. Doing this prevents the passage of an unnecessary current through the muscle layer. Furthermore, when a conventional endoscope is used, the insertion of devices such as a knife or hemostatic forceps narrows the channel of the endoscope and reduces suction power. However, with a 2-channel endoscope, suction is performed with the left channel, meaning that the insertion of devices into the right channel of the endoscope will not reduce suction; this enables rapid deaeration and aspiration of blood. The disadvantages of the GIF-2TQ260M endoscope are the heavy weight of the operative end and the large endoscope diameter, which limits its operability in narrow spaces, such as the pyloric ring and the esophagogastric junction.
Through this case series, we have demonstrated the utility of the multibending endoscope for gastric ESD. We believe that its benefits outweigh the risks and will enable safer and faster treatment of patients with early gastric cancer.
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